Accelerated intestinal epithelial cell turnover after bowel resection in a rat is correlated with inhibited hedgehog signaling cascade.
The hedgehog (Hh) signaling pathway is one of the key regulators of gastrointestinal tract development. Recent studies point to the role of hedgehog signaling in regulating adult stem cells involved in maintenance and regeneration of intestinal stem cells. The purpose of this study was to evaluate the role of Hh signaling during intestinal adaptation in a rat model of short bowel syndrome (SBS). Male rats were divided into two groups: Sham rats underwent bowel transection and SBS rats underwent a 75 % bowel resection. Parameters of intestinal adaptation, enterocyte proliferation, and apoptosis were determined 2 weeks after operation. Illumina's Digital Gene Expression analysis was used to determine the Hh signaling gene expression profiling. Hh-related genes and protein expression were determined using Real-Time PCR, Western blotting, and immunohistochemistry. Massive small bowel resection resulted in a significant increase in enterocyte proliferation and concomitant increase in cell apoptosis. From the total number of 20,000 probes, 13 genes related to Hh signaling were investigated. In jejunum, eight genes were down-regulated, three genes up-regulated, and two genes remained unchanged. In ileum, five genes were down-regulated and six genes were unchanged in SBS vs sham animals. SBS rats also demonstrated a significant three- to fourfold decrease in SMO, GIL, and PTCH mRNA, and protein levels (determined by Real-Time PCR and Western blot) compared to control animals. Two weeks following massive bowel resection in rats, the accelerated cell turnover was accompanied by an inhibited Hh signaling pathway. Hh signaling may serve as an important mediator of reciprocal interactions between the epithelium and the underlying mesenchymal stroma during intestinal adaptation following massive bowel resection in a rat.